Barium inhibits the endothelium-dependent component of flow but not acetylcholine-induced relaxation in isolated rabbit cerebral arteries.
An increase in blood flow can cause vasodilation through a local action on the blood vessel wall. We examined the involvement of potassium channels in the relaxation of segments of the rabbit middle cerebral artery to intraluminal infusion of physiological saline. In segments with intact endothelium, intraluminal flow (20 microliters/min) produced a relaxation of 81.7 +/- 3.0% of pre-flow tone. This relaxation was significantly reduced upon endothelium removal (43%, n = 5) or inhibition of nitric oxide synthase (34%, n = 6). Inhibition of nitric oxide synthase had no effect on the relaxation in endothelium denuded preparations. This suggests that the overall response to flow is a combination of endothelium/nitric oxide dependent and smooth muscle components. Barium chloride (10 and 300 microM) reduced flow-induced relaxations by 30 and 61%, respectively, in intact arteries but had no effect following endothelium removal or nitric oxide synthase inhibition. Micromolar concentrations of barium are thought to block selectively the inward rectifier potassium channel. These concentrations of barium were without effect on the relaxation produced by the endothelium-dependent vasodilator acetylcholine. Blockers of other potassium channels, glibenclamide (10 microM, ATP-sensitive K+ channel), charybdotoxin (100 nN) and tetraethylammonium (0.3 mM, Ca(++)-activated K+ channel) and 4-aminopyridine (1 mM, delayed rectifier K+ channel) did not effect either endothelium-dependent or endothelium-independent flow-induced relaxation. Our results suggest that flow-induced shear stress activates endothelial cell inward rectifier potassium channels leading to increased synthesis/release of nitric oxide.(ABSTRACT TRUNCATED AT 250 WORDS)